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7JW€ £ te^l 7l^Hl TflojE aV^u^ ( ^o]^ a^oV 

if-^H ^*Rr 3# i^jis *vcf. OH ^^fl, 

£ 2b 
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«KE*fl Til o|m ^ zl ^lsa 0 >^{GATE OF SEMICONDUCTOR AND METHOD FOR 

MANUFACTURING THE SAME} 

£ la tfl*l £ Ictt #2fl 7]#ofl H-g- «KE*ll 4i7>^ TllolE ^]^y>^^. ^^^ 7 ] 

£ 2a £ 2c^r -g- ^^<>1] ttHE- :i7}£) TflolJE *US y J-^-§: ^^s>7l ^ 

* 5L^^ ^jg. ^$6)) tfl*> w.jr ^ * 

10 : tiVE*l) 7j# 11 : ^e)^ A^nl- 

12 : ^ 13 : 7l|°lS-g- £^n> 

14 : 7flolM ^2- 15 : 

16 : ^*)°H 17a, 17b : iii/£^J 

18 : H.<£^ 19 : 

20 : €-mr 
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<12> -a tiV£^l 4^}^ >flo]E ^ zl ^^ol] ^t!" JiLEj- ^l^AS 

<13> ^X}^ ^O], 711 o|E^ TflolH ^c^^- ^-ofl TflolM-g- JE^-fr ^ V tt ^, <>1 

I"* SflE^^ ^ O.^ 2fl2:£H Aj- 7 ] 7)1 o]H ^^B|0^^ ^ 

<i4> zz.fi HI, #51*11 4i*>3 ja^aM nfe} tIMeo} ^^ 0 ] ^-dbsl^i, #7l 

g^nj. TflojE^. T^nV ^ 711 olM ^ <3 ^Jl^H <i) ^-g-ofl o]^-|-^- 

^Xl Sl^cf. ol^-e. a> £ ^] jl^sHI 4^ ^*fl ^^7} ^- 

711 -S-^P-Sl^Jl, ^e^ll M^i^ Bl^^^ o}^- ^^-7} «H3«- ^ fl-g- ^5. 

W£ 7i tfl^l tf-fr^Tf] Sl^tfl, >IMJ=<3] ^^ol ^S)^ 

<M. TflolJM ^Alofl^ TflolE ^l-ol «J^*>7ll ^S]7l nfl§-o]^. 

<is> 7flo]E ^^nvo.^ -y-sJ-SM ; zl^jl, ^g_x\ 

^n}-o] aj-g.^ >g JjL, ^ #^0] ^7>5f TflolE ^ ^#ofl 7]9in*\ #51*11 

M ^<y-ol ^.opgsj)*ii=. a>, #51*11 i7fol s.^ ^ *o>^^^tj.. 
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ns^tf 0.3.4*1, 7flo]H ^ ^^-o. o.^ ^ l7l ^^. ^^. 7> ^3£t}. 

<18> £ i a ofl «>^ol ; tiVE^j 7l^-(l)>a-o1] ^s}- ^11- ^ 

B]€" ^2}-^(2)# ZL t}~g-, Aj- 7l ^2^(2) ^oil 

^ ji-B-^^(3)* 

<19> °]*\*\, jl o.^^-(3)* 7]J1 ( ^(C)^ 7^1 » ^ ^ = 

°\ iQr^ 7l N 2 0 ^ NO 7}i£ ^^-I- ^rW^-. 

<20> zl tf-g-, £ lb^l w>^°l, #7] ^sHg jl-fi-^Oa) 3H+ 

^ ^2^(4)* <>H>H, a o v 7 ] ^ ^2}-ev ( 4) TflojE ^-g- 

^^-(5)* ^^r. 
<21> ZL 4^-, £ lc<Hl S.*M ^r^B^l, ^"71 7flo]E ^-g- ^-#^-(5), ^ 

(4), Jl-e-^^"(3a) 31 ^sf^(2)# *}-sfl3 sflE^H a}-^] 

7flo)E( 6 ) ^2:1- ^^rf. ZL tf-g-, ^-71 ^E^A] #5^} HH*1« ^aflSH 

<22> ol^Ai, ^Aj-^O.^ Aj- 7 ) 7flolM(6) ^2:7> «>51*tf 7l#(l)S] 

4] * ?fl^^(hot carrier) fl*H, t^SL ol^oj^- ^-7] 

7}^ ^j^/cgflo} <£<*(8a, 8b)* ^^tt^. 
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<23> =L^, <#7)<% £o) ^Sfl7l#ofl ttf-g- ti>^l ^*}o} t|HE afl^^ ^ 

<24> #5fl7l^ofl ^ B}^) ^7.} 2) 7flo]E afl^^ 7 }^2\ Xy^uV ^ej 

<25> St, £ la^l^-i ^-3-^(3)^8: ^^W7l W 1*1 eH $a<>H , 7)^(1) 

<26> C>^-al ; Aj. 7 ] Jl^-^^-(3)2|- W>£^1 7l^r(l) Aj-O)^ ^ ig£ W ^ 7l^7l7> 

71^ ^Bl^ ^>5K>iLtf T^i ^7>^ ^ ^ ^o] Tg^S] cg^ 7 > $14. 

<27> ^"71^ ^ n^}7) ^ ^2\-Sr, 3L-fr#^ 

4 ^ #^§- *HS*H 7-1^^, JI^* iL*>^r xMlxfl ^l^ol] #51*11 ^7>S] 

<2&> #7l ^-aj* ^5>7l i^ofl ttj-^- «K£*11 tIHe ^yj-tf^, 

51*fl 71 711 o]E ^ V 7l 7flo]E A>5j-^- 7flolE-g- £ 

<29> s^-, 4=-^, #51*11 7}^H1 ^el€- -^^l^lxr ^-Tjl; ^-71 

^e)^ #-^ofl TllolE-g. ^*Hr ^7l ^Vs}-^ Tflol^ 

-g- SL&ns] 31^1*1 #-g-^ i^Ul?!^ ^-fr ^r^^H ^ 
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<31> o)^ t ^ofl 14^. a>£^l ^7}^ TflolH ^ n ^tiJ-Hj-g. J£igofl Q^p] 

<32> £ 2a vfl^l £ 2ctt ^r^^l tiV£^] i*>^ TflolM ^yJ-^-i- ^^s>7] ^ 

^12: ^t^JI, S. 3-gr £ 2a ifl*l £ 2c ^ ^lS^cHl 14-E- S>£^] t]] o]e 

<33> £ 2a<Hl wyssB^l, ti>£^] 7l^r(10)^H] TlHS aIsJ-i*, ofl^tfl, ^ 

Sl^-fr ^SH^J #S}-12Kll)# ^^IflCf. ^e)^ -t>S}-^-(ll)^: H}^*> 

Tfl 10 - 100 A ^1 JL^H ^^l^lnf. 

£#^-(13)£- 3^ ^ ^sKKo^ ^^^r ^ &*f-Hl, ti>B3-3i^7j]^ 

#7] ^sj-nvo.^. ag^^. ^ clef. 

<35> o) x$ t #7] TflolS-g- i^i^-(13)^ «>^-z]s>7fl *f-v\) 100 ~ 2000A^r £^ ^ 

<36> ZL t\^ t J£ 2b°fl «>^^ol, ^71 ^e]^ ^^-(11)^ TflolM-g- 
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(12M- n3^w. 

<37> ^, #7) l^el o]^ ,£ 7 j TflolH-g. £.^(13)3 ^-4^7>7> ^B]? 

^ ^-§-^1 #3^(11)^ #4iS>l£>H, -S^Hl 3.9 °l<tf£| 

£tt ^ ^^(12)* 

<38> o] nfl f #7] ^A]-2j.nV( 1 2)-^ ti>-g-^£, ^>sK V g TJMS-g. 

€*Hir ^ Si^-H, SEtb ^71 -t>5)-^-(ll) # 

is^M- <HY-S"8: \M ^£ 

<39> o] Si -H^Sr 500 ~ 1000 °C^1^ 7>i £-^7] iE^ ^ ^7HH 

<40> Zl tf-g-, £ 2 C «fl Hf^ol, Aj- 7 j #4? ^^(12)<>1 

jflE^SH 4l7>^ >flolE(l4) ^2:1- <g^^tj.. ojo^, # 7 | ^E^A] § 

CllPl^l- ^^]^r>7l TflojE o^BJofl wVnl-o) 

^^•(15)# 

LDDCLightly doped drain)^^: ^, #7] 7\]°]mW <$^S>\ 7) 

^•(lO)^Hl Z\*5. o]^^* -gA]*]-JL, #7] 7flojE( 14 ) <#^X#6\) +$)o) 

<*Kl5) ^ ^7) +n}o}*](16) <$^9) ti>£^ 71^(10)^1 o]^oJ 

* ^*1*H ^.2-^/= (17a, 17b) ^^-i- 
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<42> ZL 4-5", S. 3-£r <#7) 5. 2a £ 2c°JM «>S.^ dl*}^ 7ti°]E ^12: -g-^ofl 5} 

<43> £ 3°ll J£*l^ 44^°1, £ 2a ^ £ 2b4 *>:£3l 7l #(10)#°fl #2}- 

^-(11)4 TjlojE^- £ ^n|-( 1 3)ol ?§^S\JL, #7] #3KHll)4 7lHE-g- 

2.^^(13) 7)1^1 #3^(12H ^#£4. 

<44> O] Dfl , #7l A>^.oV (11 )^. w].^-3)S>7fl 10 ~ 100A ^^4. 

<45> ^7]A^ ; # 7 1 ^ A>S).nV (1 2)^ -H-^-irO) 3.901^ Jl-ft-^ #^ g-fe Jl-e-^nT- 

#71 ^^(11)^- 7\)o)B.^- £^^-(13) €4#4 

<46> 3^, ^7) 7]} o]E.g. £^B|(13)^- ^4 #7l ^40.5. 

4. 4 *fl, #7] ^4£r 4^4*M1 ^314, 41^1-4, 44^4 SE*r ^4^4 
^ ^M-7> ^444, £tK #7l ^44 ^s]-4-°5- ^av € ^ 514. 

<47> ^ 4-§-, £ 2c4 #o] f ^ #S}-4(12)4 *§#4 3^4^44 7l]o] 

M(14) ^^JI, #71 sflE^Al #4^4 $M*|* 4*fl47l 444 7i|olE( 14 ) 

^2: <8=*^4| 444 #S}-4(15)# *IW4. 
<48> 444, #7] 7llo|j=(14) ^2:7> ^#=1 ^l^l ^-#4°-^. ^4tt 

LDDCLightly doped drairO^^l 4i-2.^/= sfl°l(17a, 17b)* ^^4. 

<49> zl ^i^-^/^efl^l ^^(17a, 17b)4 ^4 #31^-2: ^#°fl ^<?!4 

(18)* *§#*>J1, 4#4(19)-|- 4^3.5-44 #71 *3<34(18)* 4444 #71 ±_ 

^^/=5fl<y <34(17a, 17b)4 ^#4^ 3.^^(20), ^11- 
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<so> oi* £^ofl^ 3^1=1*1 ^tifl^i 5£^r o)l £ e)^l-^ olSBf 

"3(173, 17b)^ ^7]^ &t»o] £}£l^ ^-c}. 
<5i> zl cf-g-, £ 4 ifl^] £ 6^ w>^^r -g^HH ^ z\}o}^ IEa]*}- ^ 

AS, 5L 4^ ^V^^l^H*}, JEM)* ^-*H 1*1 3 ^ ^ 

^&£r 5-*]^ ^H^-, 5L 5^r o)^o]^^^^^7l(ols>, SIMS)» SH4* £a] 

*V 3J<>H, £ 6-^ X>id £-^-^7l(olsh XPS)» 1*1^1^ ^#5^ ^5. 

^-il- ^o]cf. o] nfl, ^-71 ^H^-H ^ojE-g. £^^-( 13 )o. s ^ 

^(Ti)^- <>l-g-t!-4. 

<52> *\tf t 5. 4^ (aH H^l^ £ 2a^l 1*1e) *1 «K£*fl 7l^(i0)^Hl ^ 

B]^ ^^(ll)^- TlME-g. £^^-(13)^1 ^€ TEM JEWISH &x}. 

<53> n nf^- £ 4^1 (b)<*fl w>^°l, £ 2b<^£] I^S) T^tt 4^-, 

TEM a>^^ £A|f TllolH-g. £^^- (13) ^ A>^(n) Tjl^oflAi Afls.£- 

^(100)^ ^^ol S^^cf. 
<54> zl tf-g-, ^-7) £ 4^ (bHH #(100)°fl tfl^ oj^o]^^^ 

^7l(SIMS) 4^-4 
<55> £ 50] ( a) s. ^-7] aV £ ^] 71^(10)^1 ^S)^- -t>S|-^-(ll)^- TlH^-g- 

H*l*Kl3H ^ ^.750°C^ -g-^71 «HH 1*13 
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, 3£r3 7fl^# 33W. 

<56> si*) *}<%£o] ; a].^^ 3i|3(p e ak)^7> ^ #ofi ^ 333fe 3* ^ &3. 

ol nfl, i^E^ A]^>ol 1002, ^3ofl33 ^ 3^3(30)7} 33^ #s}-3 

(Ti0 2 )^l 33-tf^, ^ ^ 3^3(40)7} ^3^- #3j-3(Si02)Sl %SLS. 

33#3. 

<57> BE^r, (b)°H 5133 33 ; ?M, ^£ 8501C3 -g-33 *H3 <133 *r 

«fl3 S^ltb 33 ^ ^ 3-^3(30)7} £ 53 (a)°1133 

-ttdL 3^3(30) #5U*±3 ^ £<3. 

<58> BEtt, (cHl 3E3€ 33^3, 950°C3 ^ *fl7l *HM 1*13 *r 

*8*§- ^3 SM^t 53— S., ^ ^ (30)7> £ 53 (a) ^ (b) 

ofl33 ^ 3^3(30) ^£14 c] fo]^ ^Jf t ^ 5>! uh 

<59> ^, 750 r 3^] 3 3 <i333 ^3-^- #3-33 3 a*| #:£7> ^ #3^- 

*r 33£r 33tt ^3(Ti02H13 3 3tt ^3^-3(TiSi2)3 ^51 ^sH^Kr 333 

<eo> zl 3£-, £ 63 (a) ^ (b)# #7] 7] ^(10)^1 ^3^- 

^3(11)3" 7fle>lE.g. 5.^3(13)^1 2)ff25. 3 ^3#^ 0 Vo)] -g-£ 750 °C ^ 950 °C 3 

^ -g-33 *HI3 133 ^S-i- ^3J3M- *«3 33<H1 333 
3. 3 «fl, ^33^ 3?i(sec)# 333^, Y^-& €33 3## 33M13. 
<ei> 33^-0] t ( a HH3 a>^^> u]-g;3 3^3(50, 60)7> ^ 3-3H ^3 3 

33^ 3, 35J^r s. 5*1133 3 3-3 3 (SIMS)* *33 £-33 ^33 
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<62> (a)4H3 a]^^ s)aL^](50)7> (bHH^ >tf-^*> *]il*|(50)iL 

<63> M. 1^0] W>^^- A^HHl cfl^ C-flolBj-1- H>Sf^ol ; 

91 ^tl^-H, SE*V 750 °C ol^-o.^. ^js. ^ #3^3 ^£7> # 

<64> o]tfc%*\ ^ifr V}S%Qo], ^6\) o)$. ti> £ ^ ^7^ TflojE zz. afl^Wj-lg 

<65> ^-71 ^^-(11)4 ?lH<=-g- £#^(13) A>o]o]} JT-O^ SHr^ # 

2^(12)* ^*}JELJL*], #<H ^ 9X°] 0.15/mrg- X^^ofl 

<66> X*}-, ^^SZfe ^^-(11)^1 $)n ^ ^cH^^nV, ^*Kr ^ 

S 2^7>^-*M , ^>£.^1 71^(10)^ ^S)^ -a-^(ll) ^^a} ^f-J2f 7^^7l 7> nfl-<j>- 

<67> O^a], TflolE-g- £ ^nV( 13 ) ( 2= gc- ^ ^Sj-Bj-g. A>-g-^7l nfl^g-ofl Tfl 

olH ^Sj. ^ 

<68> ^efl^ Jl-fi-^ A>5^ ^530? -B-^# 
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1] 

#7l TflojE A^nV ^jgLofl ^£ TflolE-g. £^nV J ^ ) 
[^^* 2] 

*11 

^"71 711 o}E ^Bl^ ^^<y 3* ^ ±4^1 711 ojE. 

[^T 1 * 3] 

all HHI &<>H, 

^"71 711 els #3^£- ^M|7> 10 - 100 A ^3ES Jl^ofl^ ^^-s)^ ^ s^o S 

*}xz #5.^ ^7>o] 7]] olE. 

l^^r 4] 

^1 HHI SH^i, 

A o V 7l TflolH-g. g ^ Ol^ *>q.O] 3^ £^lO S ^ 

«V£*ll ^7>2^ 711 ojE. 

[3^8- 5] 

all 4*<>1| 5a°H, 
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A <M ^r^£r ^^^1^, ftiM"^-, ^Ef^5V * ^nl^-nv - o] ^ 

mtSLS. i5}±r *>£*11 di*^ 7fl°]H. 

#71 ^ ^Sf^ ^SI^S^, ^tf^ D 4, ^Ef^-^^ ^ ^nl^-^2)-nl- 
7] 

*ll 1*<H1 

#7l 7llolE-g- JE*!^ ^) 100 ~ 2000 A °- 5. #^-sl^ #^)o S ^ tiVi 

^>S1 711 °1S. 

[^*J- 8] 

^1 llH 

#71 #4p ^SK 1 "^ -R-^i^-Ol ^Oli= 3.9 O^O} £-i=. A>S)-^Ol ^ 

# ^ ^ «V£*fl i*}^ 711 olH. 
9] 

aVS^ll 7l^ofl 7)1 olE A^nl-o. cf^. 

#71 TllolE Al-sj-n^ ^ofl TllolE-g. JE*}^ ; 

#71 711 °1S ^S^^ TflolM-g- Tfl^ oil Ai ^^«1 til-g-^ #^]Al 71^ ^ 

21 ^-§- ###2}-^ ^#*Rr ^1; * 

#71 TllolE^. ^A>^.^- ^ 7l]o|M #5^^ ^ajl^. 3flEi 
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711 o]M ^llS^. 
10] 

^11^^. 

11] 

TflojE AV^n}-^ ^-V\\ 7 \ 10 ~ 100A ZL^o]l^ ^#5]^ ^^SLS. 

TflolS ^fl^wj-^ . 

12] 

*n 9^1 sa<H^, 

#71 7lHE.g- SL^B^ ^ ^ ^3)-^ <Hi=. ^ufo] 3} O- 4 ^)6 £ ^ 

«V£*ll Til ol E ^lS^^. 

13] 

*)1 12^1 

#71 #4^^ #IH§-^, ei^^. ^ ^^It?^ ^ o]± ^>M- 3} 

-fr ^HJiLS *}^r «V£3l TflojE ^l^aj-^. 

[^^J- 14] 

*11 12^1 9X^, 
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A oM ^nSr $^€3^, Q^V^n, ^Ef^^^-nV ^ ^ Dl -^^.nV 

# ^M-«?l 3# ^33-2-3. 7>}±r «VE*ll ^o)E ^S y o V ^ . 

15] 

^■7) TflolM-gvE*!^ j=*|j xoo - 2000 A ^.S *Kr 
*fl 7]} olM *flS^. 

[^t 1 * 16] 

^-71 <l^El^ Jl^r 500 ~ 1000 °C ^ 7>i £^7HH -g^l^lfe ^ <5> 
tiV^^l ^7>^ TflojE ^fl^wj-^ . 

17] 

[^t 1 * 18] 

^71 t^Sm -H£r 500 ~ 1000 °C ^ £^7HH ^13^ s> 

fe- til-H^l ^7]-^ 7flo]E ^flS^. 

[^T 1 * 19] 

9^1 9X°]*\, 
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